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#2 0 0 1 — 0 9 2 5 5 1 

mm^i mmm 

9 

(b) mmmitt/v:n>m±izA4:d<-^h^>p7.it<D^'-7.mmmmm(Dt/ 

(c) mm^-:^mmmmm(Di/v :2>m±Kmimit->v zt^m^mm-t^j: 

(f) mmmmt/vaymKt7ju-jh:jiv^y^9i!M^m't:r.tnz^i). mmm 

tIfSB (d) xm^, tSria (e) XSISftC. ISfl2^#«:S«JC*fLT^/x^y hni 
^y^>^S:J6b> ltffBlgPaJl^lC^ttSfSfiBmiMffci/U=i>M<3DMllS:, tsfSB 

i«iBg§p^fc^ttSitfiBii 1 miti/v u>m<Dma^mi^mm^-::^mmm^m 

CDS/ y n >|g0||PTfi£ J: »; =fe:g< J: e» tc, l&iam 1 ^fbS/ U n >1S<3D-S 

mm (b) xg^, t&ia (c) xgiatc. mmmimittyvnymi^m-t^m 
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iffia (g) jim^K.. 

(h) t5iam2^fl:e/y =i>m©^^^j:tjtia^iii^fb^U3>m®sm-as 
tifia (h) xs«&jc, 

(i) mg3PSPi^s:#tf^#«^ii«-btc. msmitiyvziz^m^mm-t^jim 
( j ) mmm 3 ^a: 2/ y a >MJiica: ^ ^ ^ mmm^m<Dm it/vn >m^mm 

( k ) taflBx »y ^ A y Xg-^^S^ tl^ttfSB:i: ^ »y ^ ««i?^^fl9 ®tl 1 $/ U 3 > 

icfmia p«s Btf tr ^ ^ ^ ;i/M $:sm s -ft s xg. 
(1) B&iarepisi^S:#tf^#«jS«Jbc, x^-/^?«@?^^ffi®ii2j/y 3> 

i^^r^a-r-sxs, 

mm (m) x5g«, mm3i^y^mw^^m(Dm2i/vn>m^<Dm2>fm^ 
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[M^JS9 ] 1 ~ 8 (DVN-rnA^ 1 mzmm(D^mi^mu<Dmm.i3m 

iSrlH (a) XSfSfK:, 
S r i: J: y , tffSa^##««tc«#^&m h ^ > ^ S: J^^f SXS Sr^f S 

[M^^i 0] »:^^l-9©v^-rtl;^)^l]^^c|^«®i^s#^^g<o^^t^ 

;i/ V - 1^ A - 5^7 - JJ? > * y a > 5: ^ b T & -5 r S: i: -r S ^ 
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m 

xmmmm^ y ^^jg-t-s ^ o \zmu^i\>r=.m 2 mum. 

ltfE^l^^g|s^cfev^r, BatB^2«e^l^(7)ggp(g*^. tlf^'^-xm^^^p 

laiam 1 m^i^ y 3>iiEfe j:tjf'<-:^«^icigpstifcm 1 lapsp, 

BulBlllg§P§PlCo:&;&^y, ttfia^^bS/U 3>miC. fSfSBUl^P^I^CDlirlB 
'^-y^miiffi!!® J: U ^%M-t^ e» lCg§PS4xfe^ 2 glPSS. 

:S S tifc 31 tf ^ ^ ^ 
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g&j^^-rsxig. 

( f ) f&IBa: ^ *y ^ mS® TM ® m 2 ^lilll S: - - > S XS, 

( g ) ttflBni ^ tJf «S® TM® ^ - - > S tifefff^H 2 i|fiii^l^®fl!lDS S:to 

lax ^ ^jr mscDMffi <fc »; =b^js $ -ti: s J: e> ic X 5^ > y-r S X^, 

(h) nu^-7.wimm.mo>^mwf^^f^9'-=:-y^t^z.t.x^-7snm^ 

(i) mm^m^mm±i^^mm^mmi^f:i^^ mmm%:m-t:::inz^i)^ mm 
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(c) mm<-y^mmi^mm<Dmi*^m±Kn2mmm^mm-t^xm.. 

S i: ^ feiiPS srj^^-r sxs, 

(e) l^ffB^ps^cfev^T, mmm2mmmo>mami)'^. mm^-:^mmf^^m 

paste, fsfiaa:bf^^S/^;i/^«^<Z)'ejJflMi: LT«IB-t-S«Si^lg5:mft:«LaK: 

. i/U-9->r FMS:0^-rsxSS:^-t-S:ii:«:#^i:-rs^#^f^^®®^i§:&^o 
[0 0 0 1] 

HBT (Hetero— junction Bipolar Transistor) #|jt®/1>f jK— ^ h ^ > S^:^ 

[0 0 0 2] 
[«^5f^(D^lf^] 
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i^^^iScmni^xit. Mx-«#i§¥6-i 1 2 2 1 5-ti2i#{ciB«*«^So &.r 

[0 0 0 3] 

VD (Chemical Vapor Deposition) jg^lC J: o T^i^-r-S. i^V>T, ^-fbS/U 
:nymtip MCD^MS^/ U n F^>f :i: ^> ^ > ^i" S ;i (c «fc y $ y H 
P9S«:?^^-rSo se>K:Mffc2/Ui3>|g;&CVD2fetcj:»J^jgU:fc:^, 

i:®3i#5f£S:t#fe-&S^<Oiia*^e>:i:y ^>^5?f:^ LT C H F^CDjJfx v^ 

P^Oie^^^fbS/Un^M?:';?^!-; hocvy^^y-t-So Z.®!^, if-f K':7:^•- 
;I/i^[Ti: pMCD^ifS^i/U nymii<Dr(Dmiti/V n^lg^fox^^^^LT, T 

^(Z) S i Ge»S:actr^^2/^;«;Rt-<5„ :r<Z)^lC, #1^^^/ U 3 >mET® 
ry^iJV hgPliS i GeMtci:»;«l«)ji*ti. pM<©#j^^i/Un>j^i:S i 

[0 0 0 4] 

u J: e) -r S^S] 

[0 0 0 5] 
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XS:, M^li 1 0 0 0W^V^•5ll^V^lgM^R (RF) /1»7-T':/^XV'ftU. X'y 
3>i^±-ejh«?>€>Zli:*^-e^fci:bT=b, ^^v^ai&:I::^;^;^- $:;t'r'5^7C^T' 
[0 0 0 6] 

^*i*^i^<J&-5tConT> x^-/^5f«m7b^^Mlc:it:^-r-5^M*^^"5o CVD^ 
J: y Ji^ S tl S x ^ y ^ (D n "^M® ^> y 3 >McZ):;!j 71 1/ y j;^ 

l±, 7>K-::/'M®#M^2^Uzi>Mj:y%ffi<. 0. 7~0. 8jgM®*Al/ 
y $^'L*^#bTV^^;V^, ^<D^l^^. x^ iJf <ii:i5>«^< «i y at ^ ^ giPSP® 

[0 0 0 7] 
[0 0 0 8] 

#0® e> w e> 3()^ s -e & a ^ „ 

[0 0 0 9] 
[0 0 10] 
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[0 0 11] 
[0 0 12] 

[0 0 13] 

itz^m^xmrn-^^fiK s^\zm^\^t=.m^^u^. ^4^e)^ife^v^^cMM^^=b 

&S o 

[0 0 14] 
[0 0 15] 

111% t , i^M* L ^biK-M® =fo<3D-e v^ z. i: ttW -5 * T' 
[0 0 16] 
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[0 0 17] 
[0 0 18] 

ET (Metal Insnlator Seaiconductor Field Effect Transistor) S:M I St. 
I^b> p^^^;i/M(5DMI S • FETSrpMI S illftb, n-^^*;i/M<Z>M I S 
• FETSrnMI SilBSf . 
[0 0 19] 

[0 0 2 0] 

A>r jK- ^ h ^ > 2^:?^ ^ LT^38i&#««ll:^ $ n p n MCD/U jK- ^ h ^ 

MI SilbTnMI S$:M^"rs. fei^b. :r.tlJClS^$ti 

ZH^V^^o MI SttpMI ST'=fe^V^. nMIS^icU^P 

[00 2 1] 

ai (a) , (b) tt. ^(D^mi^mu<Dmitxm^iznn^wm^mm^^ 

MI S®J^^Mig?%^tl^tla^btV>S. H2tt, 01 (a) (DmBmiZ 
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[0 0 2 2] 

S^Kltt, M;tli^®i^BJ^4^® SO I (silicon On Insulator) •^rx/^:6^e) 
^-5o -t^*)-^, »«ltt> ^i^S^l a±{C«ii*e^Ml b^r^LT^^^M 
1 c $:^l-tT:&S„ 3tif««latt. Mx.«#^SS/ U I3 > (Si) ii^^tjttj. 

iti/vziy (sio^) i)^iotjt^. ^m^mi ctt, m^\tJ^m^tyvzi>mi>^ 

z:©^f^#^t:Mi cicm^*^?^j5fe$tis„ »«lli, -^t>-fr^ 
[0 0 2 3] 

^##:M1 c®±ffi (^^J^figffi) ®:9•^MJ^^c^i. (SGI 
: Shallow Groove Isolation) 2 a ^V>SM(0:^il^ (Trench Isolation) 

?^^$tlTv^^. :i<Dmmm(o^m^2 aiiz^-oxm^mm(Dmmi!)m^^nx 
v^s„ tfe> sgv%iiM®di)-si^2 bid:, mmm<D^mm2 ai<D±mis^^'t(D^m 
32 a^^xf^^ma^mi c iinmvxmjmmm 1 hiz^-t^^oizm^ti^^ 

<D^mm2 bicjioT^^ft^Mi cizi3\t^^m^mmiDm%miz^±iz^m^ 

LOCOS (Local Oxidization of Silicon) mz^^Xf^^^&^^-^M^t 
[0 0 2 4] 

A^if^-^V^ypy^91f^^mm. (01 (a) ) JCfeVxT4^^#Ml cfCtt, 
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tt> M^«r>^^> (Sb) *^^J&§^lTV^-5„ ZL<Dn\/^ ^mjLm^S ai(D 
[0 0 2 5] 

a, 2b_hica:, m^itmitiyVn2ymi)^^^^mmm4:i!)^CWD (Chemical V 
apor Deposition) ^fe^tC J:oT*i^3tlTV>So lfiii^M4 ^C^V^T. J:SBnM 

S (02#M) o $feii^m5®^$tt. M;t«:n^ffcSyy n>m^J^^T'6 nmS 
[0 0 2 6] 

Mismmm^ Cmi (b) ) lc^v>T^#ftMl clcii. p'>a:;i/6 
afeiitFp '^x;i/5fmMJ|c6 b3{)^TM*^e)JlMlC?^f!g$*lTV>-g>o p ^:s^)V6 a^ 
j:tJ^p^7x;i/5fmiili!^6 btcii, M;t«3i^^7^ (B) i)^^m^tiX\>^^o 3®p 
^^x/l/B ailpC^x/l/BimMJI^e bi:ttSV^lC«^W{Cg^^$4xTV>So ^LT 

^h^yi?:^^<Dm^MtZ!SkKnMI SQnt)^m^^tlX\,^^<0\t. -jKKftC, 
«ffi^<Z)&SA>f tK--^ h^>S?X^?^^S:?^^-tSttr{C, MI S^m^hXV 

t.^z.tiz^*). MI soy-hmscDinxSrWaicf «3i:*^-e#s*^e>T'^ 

So ZL(DMI Sm^mmiZ^^^X^mi^mi c±K\t. nMI SQnS:ge>ci:e» 
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[0 0 2 7] 

nMISQntt, y->^;fe<k K U-f nM®4^#«cM<^ 7 , 1 ff- 

hiJfi^lKSi:, hme9 ^:S::#UTV^S. nM I S Q n<D^-V^;i/tt. V- 

-hS^9(Z)a[TlC?^^^tlS„ nM©^#«iMige7, 7tt. p':7x;i/6a(Z)^ 
MlC?^*SS4xTfey. f|lMJS2 7 a;feJ:t?||2MJg^7 b S:^LTV^So rCDUl 
. 1120^^7 a, 7btt. SVNlcm^e5K:«?^$tirv>S. HlM^ieTatt, n 
MI SQn<^^-Y^;i/{Cg|^i-S J;e)^C^^$^lTV^&„ %f:L^ f|2M^^7ba 

1. mzmmi ihizit. m^^ mjntv>t.r:iit\im (as) ni^^m^ti 

TV>S*^ 3 37?ttlllMlge7 aa)^M^feig^(D:j^*^^2Miy?7 b J:y*,<g<;S; 
oT^^S„ -r^^*)**, V^*)l^JSLDD (Lightly Doped Drain) #^ti:^^oT^^ 

[0 0 2 8] 

nMI SQn®?^^^^tt, 3l^<7)M I S (Z)il^^:6'^i: 1^ D-^^-So -T^*)-^ 
, M;tl«®i:feyT**^„ *-r, ««i tc|^^MS$:i6-rri:lc<fcy, 

s«itc*fLT. Mjt^gi'ft:^^ (NO) :^?>^^tm.mitmm (NgO) 

■rSC:i:T'>5f- h«S9 SrJ^^-t-So ^JCV^t?. I|1MJ|?7 a$:?^fSt--5^«)tC4^ 



1 3 
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^izit. vy^t^itiimizn^x. •^^^m^t^^tIl■7v^t:i^^m (BFg) 

J:-5{CL/TnMI SQnS:?^fig-t-5o p M I S SrJ^^f P '^X 

;i/6 afej:t;p»^x;i/§(mMil?6 b JCf^AT n Ji;i/;fei:Ufn 

[0 0 2 9] 

mz. H3 (a) , (b) \tmi\zm<^mi^mm:(om^:iin^<Dmmmmm 

[0 0 3 0] 

z:z:T'«. *-r> S«i 1 c ©^SffiH) ±ic. M;t«^S50nm 

T{51S±SB^P8|S4 art(Di5^lCJ^Stl«<l:^lCA^-->^ft-Sri:tC<fc»;, J: 

^gaDaj4 e.\H\zmt*^')ziymmfi^^-^^mmm mimmm:) 1 1 srj^^-r 
So ^v^T. ^i^^4, 1 ijiic, ^^f:]^i:LT, mx\tm^ 2 0 0 nvmmcD 
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[0 03 1] 

^v>'e, H5 (a) , (b) itm3izm<^mi^mm<Dmmj:m^^(Dmmmm 

CO 0 3 2] 

(iii^ffcs/U3>ig. ^2«eiiiig) 1 s^cwDmmz^^xmmhfc 

J^^-rS. ZKCOQ^y^^p^l 4CDJSM:6^e>tt±IBffiii^Kl i*^sms4xrvA 
[0 0 3 3] 

07 (a) , (b) itm5izm<^rm^mn<DmM3im^(ommmm 

m^mVX\i^^o 

[0 0 34] 

zir-^tt, *fiii^Mi 3J:ic73t hi^j;;^ h (jetT> #(ci/s;>^ hMiivx'?) m 
I 5 A^'7jthVV^^y^nmiZJ:^Xm^'t^. Vi^y(.hmi 5 Ait. 
y^llPasi 4$:MmSi±, -etiJt^A^S:^^ J;•^^C?^^$tlTV^So I^vnT. S 
I C (Selective laplanted Collector) 1 6 $:?^J^"r-5 1 imaor)>f 
^r^aA^rfi'e*. fJ&t)"^, U'S;;^ Mgl 5 A^r^fv^-^^A-Ty^i^i: LT. 
«U>S:200KeV, 5 X 1 O c m"%^®^#T^#^M 1 ciZ^yty^ 
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[0 0 3 5] 

fj^ctc, 08(a), (b) itm7 K.m<^miii^M<Dmmx.m^<Dmmm^m 

[0 0 3 8] 

rziT'tt, l/e^^xhMl 5 A$:B^afeLfe#. ^>'^y^^$:Mv>T»«l ^gfe?^ 
(@9®9l«g#m) o rCDfc«), ai^y^iaPasl 41^-eCDJiifiiilMl 3as^T?® 

[0 0 3 7] 

Tv>So 01 0®/<-xm^?^^mi 2lciBStifc«6^ttS4<Z)fl8^ig|i:|^ 

[0 0 3 8] 

MAlS^m (Og) /tK* (Hg) 5:2 : lOSI-^T'M-^Dt^Jf^tfi 
T'8 0 0TC<D|^MSS:««1 K:*fLr*?l2 0 4^gMJ6t-o Zl^XtCJ:*;, oc^^y^f 

upSJi 4ttiT?smbfc'<-xm@?^^i^i 2o[)fiiiMtc. m^amitt/vnym 

[0 0 3 9] 

2<z>M^T'(3!)«ftiii^i 7 (om-^ii^^^izmu^ti-r. ^-y^nmmmmi 2®- 

aJ*^x^ y^ggP^Jl 4;b>e>Sm$tbTVxSi:. ^JSt- Sxtr^^lrJ/^;!/^^^ 

ic. -e®'<-::^m«?^^mi 2®Mm^*>e)Xtf^:3fi/^;i/M75)^^:gbTb^e> 
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fe*^oT. '<-::^m=g?^^l^i 2^cfev^T3^^^^0^g|g®^^^K-bf>^fM•e^i. 

aei^igi 7(om^i)^3 b nmmmt.m<t3t^<DizMLx. ^^mif^^^izmm^ 
65r^Bv^|^^^ts^ag!T'=b, :i:^^y^^p^i 4;&>e,gm-rs'<-;^«g?^^i^i 2 

[0 0 4 0] 

mzMvx. :^mmo)mmxit. ^mm mmmi 7) ^mmitJim(o^xm^ 

CO 0 4 1] 

mcD K ^ -f 5^ > ^xm*^ig»MT'fe <5 Zl A^ e> , fflS U <fc ^ tc^^^tc <fc y 

©J^^Ttt, 3<^^MM (ifieiiimi7) •^mkit9mXl^mh. 
^^^SS:tf*>J&v>®T% z:<3DX@lcj:oT^^#:Ml c tc ^jjI - Zl i: 
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[0 0 4 2] 

3CDl^«iSJCj:oT'^-:^«S?^^!g|gl 2©J:asic^A$*ifeJi>'i7^*^ 

o;t*^e>i:V>oT, SE^CS^Rl^C?^^StlTV^Sn]V[ I S Q n®y->^s<fcO^K 

MI SM®^M^>^D7r>r;KZ)SIS^$:«lMt:fe«l5&JhT?^S©*^, MI 

, nMI SQn(Z)MiS14S:«t«'e^So rO^Hli. 1 p M I S ^CM I 
S (CoBplementary MIS) V^»ia©^^A^?^^$nS#^-e%#e>tlSo 
[0 0 4 3] 

^Sfetc. 01 ittHi 0tci^<^#^p:a®®ii3tXg*<z>ilSJ£:*:»r®HS:3^b 
[0 0 4 4] 

e>ti-So yy^-ijv hSJi 8®ii^ioi (^ii^Mi cc!)±m{c«>^:5-i«i) ^<d 
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[0 0 4 5] 

i7<z)^$tt, mmmi l<^:»;=b^<^^$nr^^s(Z)■r. ±fB#:7»y^tcj:s 

[0 0 4 6] 
[0 0 4 7] 

9 0 or, i^<Dm^m^m^z.tiz^i):^^ v^^mmmi 4i^(d4^^^mi c 

±®S^[S^ffc|^$:IS^^Life^> M;tliL P-C VD(Low Pressure-Cheaical Vap 
r Deposition)eg{Cj: 6 5 OTC—S 0 0 X;g^©MSlCfeV>r, 
7 Onmmm<03i\£^^i/^A^mi 9S:4^#^M1 c itC^^Re^C^^RS-frS, 
xtr3f^i/^;i/Ml 9li, M^lii >hV yiyy^) -SiGe, pM<Z)S 
iGefeJ:t?i (-f > h U > S/ >y - S i S:rM;b^^liItca*tMtaTJ& U , n 
p nM®/t>r/Jf-5 h^>S?Xd?fiD/<~xM«S:?^^-rSo pM®S i GelCtt 
3^C7m*«^AStiT;&y, -eo^gStt, #ff^ti2X 1 O^^cm'^ffefeSo r 
®xi^^^^-v;i/M 1 9 tt, r>t5r-;t;-/ hSSl 8 $:%Si?)iitf J: e> lC?^^$tl 

T;fey, ^ory^-ijv hssi 8tc^v%r'<-xfig0fKmi 2i:%,^-a'$ti 

Clg, SiH^. HCl, GeH^, BgHg, Hg^;^)^^ V^ e>nS. rCD^^ftllifi 

y, ^-:^fis?^^jgi 2i±, -©^m^fepMcD^i^gs/y 
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«^Mi c^CJ£•:5<K:o4^T^^^c^<*oT^^S. 
[0 0 4 8] 

. siGem(Dummtvxmitiyvnymi:miFfs>mmt:ik^xv^^o 

[0 0 4 9] 

z:z:t% ®i3ii. s i g eM?:xif ^^$/^;i/fife;g$-&fe^(D#aT;%M{c 

. mtt/Vnym±izii3L. S i G eMAn$^:>uif^«UJ5;v^, fsfefc-^, ^fbS/ 
V:nym±X0)S iGem<D^^U~hitm^ (0) -efeS„ Ufe*^oT. ^ffci/ 

^^^^^Rtt® T v^ s r S o 

[0 0 5 0] 

^1^, s iGeMicMt^ummubxmittyvnym^m^f^^m'^ii. si 

GeM«)3l*^J^;glC|^UT, S i Ge^:S®^^<4$:fl|^t-Sfe«blC, HCl:;5f 
:^Sg*S:^t^D$•M:Sz:i:A^fft)tlTv^So Ljb^L, HC 1 i/xdlS«CDJt:*:tt, S 
i G e ^ y 3 >MJ:-e©^:R I/- h S: %<£TS-&T U * e> <DX. U^t: VX 
. S i G e^:R^©|^^S4®ii:^Co:&*^So S i G e ^^S^Ol^MSMCDit 

[0 0 5 1] 

MI s^<Dy^m^-fuyT^}v<Dnmw(.^^M'tr:L\%m±x^^(Dx. mis® 
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[0 0 5 2] 

>(SiGeC) S:Mv^T%av^„ S i t^&m^lt. i (-f > h U >$/^y ^) 
-Si. pm(DSi^JiXJ^i i^yhV>i/y^) -S i^TMif'^miZ.^^^ 
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